IM Algebra 1 — Unit 6: CASIO Technology Use at a Glance

CASIO

Unit 6: Introduction to Quadratic Functions

Unit 6: Introduction to Quadratic Functions

Scientific Calculator Required Lessons 14

Lessons 4, 6, 11, 12, 14 15, 17
(Optional — Lesson 13)
Graphing Technology Required
Fractice Problems

Lessons 1,6, 7,9 13, 14,16, 17

Graphing/Spreadsheet Technology

Recommended Lessons 1,2 4 6,7

Lesson 1 — Investigating Quadratic Functions Using Stats Plots
(Example: IM Lesson 1.3: Plotting the Measurements of the Garden)

-!
1. In this activity, students are asked to plot

possible lengths and areas of the garden r'1

from Exercise 1.2. In that activity, students E Fl':T S-SHT
were to create a table of possible lengths and

corresponding areas of a rectangular garden

enclosed by 50 feet of fencing. We will be

EF:FIF'H El'T'HFI TFIE:LE RECLUE
making a scatter plot of the data to observe
“a different kind of change” in this problem. I:l:II"IIEE EIIUFI FRGM T'-.-'I"1
Press (MENJ), (2] - 258 to enter our data into ":__- é rJ.J J-

lists. * ‘

= [l LT P

2. Ifthere is data already present in your List 1, | &l [elete List?
there is a quick way to delete all the data.
Press (F6)- [ T, then (F4)- [[{E for Vest [F1]
DELETE-ALL. A pop-up window will open to I"-ll:l n [ FE- ]
confirm your choice. Press [F1] to choose -
Yes. Highlight data in other Lists and repeat
for each column of data to be erased.

1
HIIW[EpIT [CEL [P [INE [

- |
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Lizt | JLizt 2| Lt J|List U

3. Now that our data has been cleared, enterin | UE
values for the length of the garden in List 1, | [5 ]
and the corresponding area in List 2. For a T 150
this example, | am entering the 7 points given
in the Student Sample Response online. The 3 I 156
first 4 points are to the right. Students’ tables U 12.5 EE

and answers will vary. 15'5 . 25‘
IIIW [EpIT [DEL IHZ [ [

b y

List | L=t 2| Lixt L5t U
tUE
4. The last 3 points are shown to the right. Now 5 T 126
that our data entry is complete, we want to E ap TN
Graph the XY Scatter plot. Press (F6)- [ T+
twice to return to the original menu in which L el gl
(F1)- [IXP is shown. B -
LEPH THTE, BEE
> 4
I~ aF »Fe focaller
5. Press (F1)- [P followed by (F6)- E=M to Wl ist i=t.1
enter Graph Setup. Here we want to arrow I'I'IL 1 5T.- 1 51'.-2

down and select Scatter for the Graph Type.
X List and Y List will default to List 1 and List | F F*EaLIERCY

2: which are correct for our data. Mark Trre

B

[GFH1 [GFHE [GFH3
_

Liz%t 1Lt 2| Lixt Lt U
tUE
5 18 126
; B 2l 100
6. Press |EXIT| to return to the data lists.
1 =] =]
H

[GFH1 [GFH2 [GFH3

" |
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7. Press E]-lr.i-ﬂi to view the scatter plot. o o

b 4
8. Extension: Recall from Unit 3: Two-Variable EL-IEIZ‘IE:E"E
Statistics that we can use scatter plots to find 3 =- EI - 99999

. r plot 3
models that fit data. The focus in Unit 3 was |':I =2.-_-|_ . 9999999

linear regression models. From the scatter

plot, press (F1)- MM, and then (F4)- [Z~2 c =2.4e-11

The quadratic regression equation for this F g= 1
model is now displayed. HSE'=1 . SEEEE - EE
= =
Note: Adding more points to our list will make r¥=ax +|'_'p,'.r_'+i:.
the results more exact. [COFT [DRAL

ﬁ

9. Pressing -||:|F;|=|I..,Iwill plot this equation
onto the data plot; showing a perfect fit to our
entered data points.

[Buar JEP [Hed [Z~2 [X~3
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Lesson 2 — Comparing/Contrasting Linear and Quadratic Functions

Using Stats Plots
(Example: IM Lesson 2.2: Patterns of Dots)

r .|

FEHLH MEML iz
1. In this activity, students are asked to plot the E{u—r'lgﬁb L 2 T AEIEHT

number of dots from two patterns of dots. +—=Llc f ok
GREAFH |[D%HA |TARELE |RECUR
Press (MENJ), (2] - 258 to enter our data into ?%{ '_. I.' | f ._I I%H—l- l Jﬁﬁ

lists.
ts EDHIEQEEE::LFI_'H FEGH |TUR
+
o = e i @l
2. To quickly delete prior data, press (F§)-I &, | =l Delete List? :

then (F4)- for DELETE-ALL. A pop-up
window will open to confirm your choice.
Press E] to choose Yes. Repeat this step
to clear each list. We will use List 1 through
List 3 to do this exercise.

Yesi[F1]
Mo :[F&]

=
I [EpT [CEL [[IEP[INE [ ©

-
Lizt 1Lzt 2] List L5t U
tUE
3. Complete the table and enter the step value U 3 L 3
in List 1 with the corresponding number of 5 y g 1B
dots for each pattern in List 2 and List 3 B g5 11 g5
accordingly. | ] 2l
1ER
[E0IT [DEL [P [IHE [
_
Lixt Lzt 2Lt 3Lzt U
*UE
y 3 1 g
4. Press -| I+ twice to return to the 5 y gq IB
original menu with (F1)- [T is shown. B g 11 a5
1 1o 2l
146
LRPH, THTR [T
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5. Press (F1)- TP followed by (F6)- HIP to

enter Graph Setup. Here we want to arrow
down and select Scatter ([F1)-JEcat ) for the
Graph Type. XList and YList will default to
List1 and List2; which are correct for our
Pattern 1 data. Return to the top, highlighting
StatGraph1.

Next, we will set up Graph 2 to plot our 2d
set of pattern data. Press (F2)- [GFRa to view
the current settings for Graph 2. Follow the
steps above to set the graph type to Scatter.
Arrow down to YList. We will need to change
the YList from the default of List2 to List3.

Press (F1)- to change the data list for
the YList of the plot. For the second pattern
data we want List3. Enter 3 in the pop-up
window.

8. Press [EXf to save the setting.

IM Algebra 1 — Unit 6: CASIO Technology Use at a Glance

il

I SF YRS
Alist
YLi=st.
Frequency
Mark TrrFe

|

-
b L
,_—l-
[==1

o= T
i+
k-

[GFH1 |GFH2 |GFH3
y 4

SLatGrarhs
Grrarh Twre fScaller
mL 1=t iListd

Fequerc
Mark TrFe

LIST,
—
ELELEFEPHE

SLatGrarh?
Grarh TxFe fScaltler
mlist sListl

requerc .
Mark TrrFe s O

LI3T
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9. The Mark Type can also be changed on this
page too; especially if you plan to graph both

IM Algebra 1 — Unit 6: CASIO Technology Use at a Glance

10.

on the same axes. Arrow down to choose

the Mark Type using E] @] or @]

Press (EXg again or to return to the data
lists.

sLatiGrarhs
Grarkh Trre
Allst
YList

s Scaltter
:List]
sLi=t3

Frequenc: =1

b

O [ ¥ [ =
List I]List 2|List 3]List o
ZLE
y 3 3] g
5 y g I6
B 5 I 25
| 10 21| T

[GFH1 [GFHE [GFH3

-]
11. To see the first pattern of dot’s plot, press
(F1)- [aFhT . oo "
o
o
Deth
2
™
12. Press to return to the data list to
choose the other graph. Press [F2)-[GFHZ to
see the second pattern’s plot. o
w ®
n L R n
ALt Joets
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13. Press to return to the data list. There is
also the option to overlay both graphs on the

same grid. Press (F4)- EI3l for Select.

14. Use E]to toggle both StatGraph1 and
StatGraph2 to DrawOn .

List 1 |List 2| List 3| List o
ZLUE
y 3 1 g
5 y g I6
& 5 I 25
i 1| 21| T

[GFH1 [GFH2 [GFH3

=sLaltlhararh - aulf

aLlErarF DL
sLatGrarh3

Crawdff

[On [OFf DEAL
—

=
15. Now press (F6)- [0RAt to see the graphs
superimposed on the same axes.
& o
. p m 4 i o
Eﬂﬂ Defi

| 9 " |
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Lesson 4 — Comparing Exponential and Quadratic Functions Using

Spreadsheet Plots

(Example: IM Lesson 4.2: Which One Grows Faster?)

1.

So far in this unit, we have used the Stat App
to plot points and graphs of data points. This
lesson requires us to create a table to plot
and then calculate the growth factor between
each consecutive point. To best achieve both
criteria, we will use the Spreadsheet App.

Press (MENJ), (4] - Bz to enter our data into a

spreadsheet.

Spreadsheets work like data lists. In
Column A enter the step number of the
pattern.

Enter the corresponding number of squares
for Pattern A in Column B and for Pattern B
in Column D. There are 3 ways to input data:

i.) Data can be entered manually per cell.

ii.) Aformula may be used for the 15t cell, and
then use copy-paste to each remaining cell
in the column.

iii.) The Fill command may be used.

Way ii.) will be demonstrated for Column B.
Enter in Cell B1 the formula =(A1)>2.

When entering formulas, the = signh must be
used before the formula entry. Without the =
sign, the calculation will be performed but
saved as a numerical output only. Since we
used the = sign in Cell B1, we can copy the
cell and paste it in each cell below in our
table. Press (F2)- Hilffto see the Edit menu.

s MAIN HEHLI :

EUN-MATISTAT |2 FIE

R ey

aRkAFH |[DYHA |THELE |EECLE
kil %Jm

COHICE IEQURA EaH [TV
o o [ e

V|

[cuT [CoFy [CECL YRR

Copyright © 2025 Casio America, Inc. All Rights Reserved. The information offered in this document
was collected by an independent third party on behalf of Casio America, Inc. Although the information
found in this document is processed from sources believed to be reliable, no warranty, express or
implied, is made regarding accuracy, adequacy, completeness, or permanency of any information.

Page 8 of 42



IM Algebra 1 — Unit 6: CASIO Technology Use at a Glance

5. Again, Press @]- [COFY to copy the formula
of Cell B1.

6. Arrow down to Cell B2, and press (F1)-FasTE

7. Repeat the process in Step 6 to complete the
values in Column B. When complete, press
to return to the Edit menu shown.

8. For Column D of our spreadsheet, we will
enter the number of squares in Pattern B by
method iii.) using the Fill Command. Use
the arrow keys to move to Cell D1.

ke
—

[coT [cory [CeLL TP EIEP [
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Fill

= =gkl .

9. Press (F6)- & to see more of the Edit
menu. Next press (F1)- [l to access the
Fill Command.

10. Arrow right and enter the formula for Pattern
B; =2(A Press [EXg), then edit the Cell Range
from D1:D1 to D1:D9 by using the right arrow
to move over to the second 1 and changing it
to a 9 using the DEL key. Press [EXg again
to enter the corrected range.

ExE

11. Pressing either [EX§ or (F6)- [EXE will return
to the spreadsheet view where Column D is
now filled.

W [=ETn [ZRTD [T

12. Next, we can plot the values from the
spreadsheet as well. Press until you
are back to the main spreadsheet menu
shown.
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13. Press (F6)- T once, then (F1)- [T to

view the graph menu.

[GFH1 [GFHZ [GFH3
b 4

I-aF »rai scaller
awlbel lRanaeiAL SRS
14. Now, press (F6)- E[Si to adjust the graph YCellRanseiB1:iBS
settings. Frequency» =1
Mark Twre o

[GFH1 |GFH2 [GFH3
_

EI"‘-EIF‘EE i ol o= gE--EIEEE'I‘"

15. Arrow down and adjust the settings to match HEE' 1 1 E:-EI‘TE'E' = FI % Eg

the correct graph type (Scatter) and the YCellRange:iB
correct cell columns and data lengths as FI‘"E"=|L-|E'I"IE-'.'-" H
shown to the right. Har- I,:: T:F'F'E "

[GFH1 |[GFH2 [GFH3

SstatGrarhs
e e e
ext, press (F2)- o adjust the settings = an3ges .
1 1[\(l)r otl’Jfgraph%]Plﬁ; B gjat; :[Ahdjustt:hs VCoellRangae:iDl:iD3

graph type and cell ranges to match the Fr"El'=|I_.|EI|"|i:.'_'.-' H 1
spreadsheet as shown to the right.

O [ = [ =

k
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17. Press @] to return to the spreadsheet as

shown.

[GFHL [GFHE [GFHI SET
-«
x
18. Press (F1)-[GFHL or (F2)-[GFHE to see each
graph individually. (Pattern B graph shown -
to the right.) .
'l i’ i’ 3 :::
D1
b 4
=Lallararn = L'rawin
= aF = Lrawln
19. Press to return to the spreadsheet with ~ S1. 5t.5rarh3 Dt f
the graph menu shown in Step 17. In order
to view both graphs on the same axes, press
(F4)- HS® and turn both StatGraph1 and
StatGraph2 to DrawOn using (F1)- [on .
[0 [OfFf DREAL
4
®
20. To view both graphs on the same set of axes, "
press (F6)- [DRAL .
¥ o 0o
p 8 7
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21. To examine the growth factor from point to
point in each graph, return to the
spreadsheet by pressing [EXIT). Press
again to return to the main spreadsheet
menu. Use the arrow keys to move
to/highlight Cell C2.

22. Let’s use the Fill Command again to
complete the values for the growth factor for
Pattern A. First press (F2)-[HII§p followed by,
(F6)- [T to access the Fill Command.

FILLJEATRERD [T
P 4
Fill

e anges .

23. At this point, press (F1)- [@®to view the Fill
Command Template.

24. As with any formula, begin with entering an = F 1 1
sign. To calculate the first growth factor in
Cell C2, enter =B2/B1 for our formula. Use
the (AlPHA) Key to access the cell letters for
your formula. Press [EXEwhen finished to
then edit the Cell Range. Use the arrow key
and DEL keys to change the second 2to a 9
as shown. Press [EX when finished.

T
[
3
=
L
o
o

ExE

Copyright © 2025 Casio America, Inc. All Rights Reserved. The information offered in this document Page 13 of 42
was collected by an independent third party on behalf of Casio America, Inc. Although the information

found in this document is processed from sources believed to be reliable, no warranty, express or

implied, is made regarding accuracy, adequacy, completeness, or permanency of any information.



IM Algebra 1 — Unit 6: CASIO Technology Use at a Glance

25. Press @]again to fill in your spreadsheet. [E Ha EE:E:DE:

Notice that this gives an error, as for this first
value in Cell C2 we are dividing by zero. -

Press twice and the values will be there Fress: [ERIT]
within the spreadsheet.

ExE

26. Next, we will calculate the growth factors for
Pattern B. In this lesson, multiple ways to
insert and fill formulas have been shown. Use
the arrows to move to Cell E2.

I

ERFROFR =
U U
Ca 25 B
117111 1B

mjumjlS|—|=3

r 4

27. Choose one of the ways to complete the
growth factor column (E2:E9). | will use the
Fill command again. The Error message g
will again show, as the calculator refreshes ]
cells in the entire spreadsheet. Press (EXIT
. . 11711 | 2
twice to return to view the spreadsheet. =[2<D1

FILLIEAZNEALY [T

I
ERFOFR o
U y
]
b

mjuolE|—|=3

| 8

28. As students compare the values of the
growth factor for each pattern, they should
notice that in the long term, doubling; or the
exponential function; will outperform the
quadratic model.
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Lesson 5 — Modeling the Height of an Object in Freefall
(Example: IM Lesson 5.3: Galileo and Gravity)

r . |
g MHIH M LI e T el
1. In this activity, students are asked to :I:i{lll'l Eﬁb ETH E Z-ZHT

compare two students tables, and then
compare their graphs. EF:FIF‘H |:|-|-|-.||:|

Press (MENJ), (7] - £, to view their data in a 7 -::!':E é L"hu'i

table. CONICS [EGUR - |FEGH T'-.-'r-1
<= £k 1

P <
Takhle Func Y=

=
2. Enter Elena’s and Diego’s expressions Y18lex C ]

describing the object’s motion in Y1 and Y2 yrASTE—-1] E,::-::2 [—1]

as shown to the right. Press [EXg) to save
each expression.

Yor —
[ZEL

r <
ﬁable Sellina

3. Press (F5)- to adjust the table settings
as shown to the right. We want to see the =Lart
values in the table for time 0 to 6 seconds, by Erid

steps of 1 second. Press [EX§ when finished. Em_

> 4
f Tl Vd
. . 0 0 516
4. Now you will be back to the screen in Step 2. I IB 550
Press (F6)—[TREL to view the table to the
fight. 2 EU  5IZ
3 Iuy CE

H
[FORH AP [EDIT G-CoH [G-FLT
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iy Tl Yo
5. Students are asked to find the distance the O O 17
object falls in 0.5 seconds. This can be | B SEO
found from Elena’s table if we edit a time to a EU E|a
be 0.5. While highlighting an x-value, type
0.5. E | iy CE

i i V'

6. Press [EX§ when finished to change the x- | 0.5] u 512
value to 0.5. From the new value in the table | 1B =11
for Y1, we can see the object fell 4 feet in 0.5 g BU gig
seconds. Now 3 luy yag

f Tl Y
0 0 516
7. Change the altered x-value back to the I IB 550
original by retyping the original value and
pressing (EXg again. 2 B alad
3 Iuy CE

8. In the Activity Synthesis, students are

[FoRH P [EnIT B-CoH [G-FLT

H.2

b

b

4

[FoRHM P [EDIT B-CoH [a-FLT

5

sz MIATH MEMU e im]

FUH-MATISTAT
ﬁ— ok _-

|

E-HCT 45 SHT

asked to compare and contrast the table,
equation, and graphical representations of
Elena’s and Diego’s models. To view the

graphs, press M, (5] - 24 .

I:I'T'HFI TF|E=LE

RECUR
= sl g
i:-:-mci EGUA F'F:EH T'-.-'r-1
b a:-::m | 4FF
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r . |
Grarh Func

Y1B165E

9. Our functions are already there from when

we entered them in the Table App. However, H'EES?E-— 1 E-:H: [ E— ]

we should adjust the viewing window before Y [—1

we draw them. llI.-_-l_ E E —_— %

10. Press (F3) for TEAIM to adjust the

window to the values shown to the right.

- B4761984

INHIT |ITRIG|=TD
_
Gr-aFh Func s Y'=
Y1B1EKs

en finished, press again to return to HIEES?E'_]-E'H [_]
" Yt\{ggr;ph fﬁn(cj:,tign entr;Ef/]vingow.t ! LSH [—1]
?4 [—]
IEEL DEL JTYPEJSTYVL X HEY [T
b {

12. To view the graph, press (F6)-[FRAL .
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Lesson 6 — Modeling the Height of an Object in Projectile Motion
(Example: IM Lesson 6.3: Graphing Another Cannonball)
r |

ﬁﬁﬁﬁ?EHHIH
RUIH-HA

1. In this activity, students are asked to analyze
the graph of a projectile to begin relating
graph features to context of the problem. To

go to the Graph App, press ENU), (5] - £

=
) +

Grarkh Func Y=
VIESE+T1 2H—16%S

[—]

2. Enter the equation describing the height of

the cannon ball into Y1 as shown to the right. C —
Press [EX when you finish. If you need to .Il'q- - [ ]
delete prior graphs, use (F2)—[E=EW. [ 1

|5EL El]]fﬁ'lnnﬁw
—

Lliew Window

3. Bef draw th h, adjust th Amin o

. Before we draw the graph, adjust the viewing a
window by pressing (F3] for TEAIIN to ma-x

adjust the window to the values given in the
problem shown to the right. Also, set Y-Scale
to 100 not shown.

Grarh Func Y=

Y1B56+3124-16%E [—]

4. When finished, press again to return to . —_—
the graph function entry window. .II":I' [ ]

[—]

|5EL Ei]ﬁ'lnr:nw
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5. To view the graph, press —IIEIF:HI.-.I. From
the graph, students are asked to estimate the
maximum height. To find the maximum height
press (F5)— G-Solv to see the Graph-Solve
options.

[RoaT [MAX [MIM [FIFT IS [ &
_
W1=50+3128—-16KE

6. Press [F2)-[MA The maximum will be
highlighted, and the coordinates will be
shown at the bottom of the screen. For this
problem the maximum height is 1,571 feet at
9.75 seconds.

MAR
n=H3.15 Y=1511

_
Y1=0E+312K-16x"

7. Next, we need to estimate when the
cannonball hits the ground. This will occur at
the positive root (zero) of the graph. To find
the root, press (F5)— G-Solv again to see the
Graph-Solve options.

MAx
[RooT [MAZX [MIM [RFT[ISCT ] I

—
—

Y1=0E+312K-16x2

8. Press (F1)-[RanT. This will display the zero
at the bottom of the screen. The cannonball
hits the ground after about 19.66 seconds.
Times outside of this domain (0 to 19.66
secs) do not mean anything in the context of
the problem. EOoT

n=19. 65896059  ¥=0 oL
k d

Copyright © 2025 Casio America, Inc. All Rights Reserved. The information offered in this document Page 19 of 42
was collected by an independent third party on behalf of Casio America, Inc. Although the information

found in this document is processed from sources believed to be reliable, no warranty, express or

implied, is made regarding accuracy, adequacy, completeness, or permanency of any information.



IM Algebra 1 — Unit 6: CASIO Technology Use at a Glance

Lesson 7 — Create a Table to Model & Graph a Quadratic Function
(Example: IM Lesson 7.2: What Price to Charge?)

r .

s MATN MENLL 2270

1.  We will be creating a table to [g'hﬁ |.-;' Eé w .
investigate/model a quadratic equation in a EF:FIF‘H OHA |ITAELE IRECUFR
business context. To gSQS"tTo the Spreadsheet A o H
App, press (IEN), (4] - 2. o E EQ

COHICE E-EE::L*I"H F'F:EH T'-.-'r-1
+
e 75 1

r 4

“HEE
2. Inthe spreadsheet, begin to complete the
table started in the lesson. All three columns g
can be entered manually, or once the pattern 12
is found the “Copy-Paste” or “Fill” 15
commands can be used as described in 18
previous lessons.

=18-H2
FILEJEDITJOEL JIH: JIRWN-N

3. For Column B, | used the “Copy-Paste”
method to complete the column. | copied the
formula in Cell B2 by highlighting it, pressing
(F2)- , then (F2)-[EOFY . (Notice the
black ring around the cell.) Press the down
arrow (@) to Cell B3 and paste it by

pressing (F1)- FRETE. Repeat for the
remaining cells in this column.

4. Move to Cell C2. To use the “Fill” command
for this column, press (F2)—[iifP followed by
(F6)-I & to see the next set of commands.

FILEJEDITJOEL JIMNE: JIME T
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5. Now, press (F1)— [FHW for “Fill”. To get the
revenue for each row, multiply cells A and B
together in cell C.

FILL |5F:T-FI |5F:T-[I | L
M 4

Fill
Formul a

6. Enter the formula and edit the cell range as
shown. Remember to start the formula with

an = sign. When complete, press [EXE].

ExE

3

i |
7. Column C should now be complete as H B L]
shown. 15 3 g

I8 1

) 4

8. Next, let’s view a scatter plot of price versus
revenue. Press (EXIT)and then (F6)-I" & to

view the menu choices shown.

Copyright © 2025 Casio America, Inc. All Rights Reserved. The information offered in this document Page 21 of 42
was collected by an independent third party on behalf of Casio America, Inc. Although the information

found in this document is processed from sources believed to be reliable, no warranty, express or

implied, is made regarding accuracy, adequacy, completeness, or permanency of any information.



IM Algebra 1 — Unit 6: CASIO Technology Use at a Glance

r . |

SLatGrarhl
Grrarkh TxFre:Scaller

Ahel lRanseiAl I HG
9. From here, press F1)— [TP then (F6)—E=P . .
to view the setup for StatGraph1. Adjust to ITIEE' 1 1 E:-EI"I'ElE' : I: 1 - I:E'
the settings shown to the right. Press (EXg). Freausncy =1

O [ = [ =

10. Press (F1)—[GFRT to view the scatter plot. o o

ﬁ

PuadRes
oy
11. Press E]— to enter the regression . ;E|
menu. Press (F4-[E"2 to view the results FE=1
of the Quadratic Regression. HSE:E
¥=axe+hx+c

COFY [DRALD
p 4
Grarh Func

u

u

12. To copy this result to the Graph Function & .I|3 .
Table apps, press @—IEDH‘ to see this .ll'q' a

screen. .IIS .
Y&

/rmrrr
L ] el L
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LT
L
1]
oL
A
1]
1]
=

13. Press @] and you will return to the prior
page.

W

]

w =

=T 0o
it ru
+HinHmnmni
e e e ||
-

+

|

COFY [DEALY

4

14. Now press (F6)-[0RAl to view the regression
equation on the data plot.

[auar BERP [Med [x~2 [x~3 [
—

11=-1: 154+ 1 B
graph app by pressing @] (5)- % As |I|3. [_]

you can see, the regression equation was
copied to Y1. .llq' [ ]

15. To analyze this function further, go to the

|5EL DEL JTVPEJSTVL B MEMI e
_
Vi=-1x2+185+H

16. To find the optimal selling prlce draw the
graph by pressing (F6)-[bRnt and then find
the maximum by pressing @ [0, and
followed by @]— [MA= . The maximum
revenue occurs when selling the movie for

$ MAY
n=3 Y=H1
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Lesson 11 — Graphing Quadratics to Verify the Vertex and Intercepts
(Example: IM Lesson 11.3: What Do We Need to Sketch a Graph?)

r ~

W MAIH MEMU e

1. In this activity, students are asked to apply IIH-MA 2-ACT |=-SHT

what they know about x-intercepts and the @é EE é@d

vertex of quadratic functions to sketch a
D%'HA ATFIE:LE F:EELIH

quadratic with at least 3 identifiable points.
Students will verify their predictions by
graphing on the calculator. To go to the

Graph App, press [IEN) , (5]- 2 I_:%HIEEE-&?{L:E erF-REH \T;rlgF

2. Students are given three functions in factored

form and asked to predict the x-intercepts E_H-
and the x-coordinate of the vertex. Let's H

verify the first function, f{x) = (x + 3)(x — 3). ]
]
]

Enter this function for Y1 and press (EXE
when finished.
|5|s|_ DEL JTYFESSTYL X MENMATTI
_
L1y Windaow

3. Before graphing, set the view window to a EEE 1 =
standard window. Press [sHFT) then (F3)—IHHILY ot

followed by (F3)-[ETD . Uit i 1658?3915
:

1
5
1

Mmax H

[THIT [TRIG[STD

4. Press either [EX|g or to return to the E § 5 EI — 5

graph entry screen. .|I4 - [ — ]
EEMOEL JTVFESSTYL A MEMATTTE
| § F |
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5. Now press (F6)— [fRaw to graph the function.

\V

r 1
Y1=CR+300k=32

6. To verify the x-intercepts, or roots of the E /
graph, press @]— G-Solv then @— [RooT. P , S S B
The coordinates of the first x-intercept will
be displayed at the bottom of the screen. E /
RanT
n=-3 =0

_
M1=Ch+32CR—30

7. To find the second x-intercept, press the [
right arrow key,@. Its coordinates will o S L o
automatically appear at the bottom of the
screen. \ [
RanT
n=3 ¥=0

ﬁ

8. The x-coordinate of the vertex can be found —_ _
by finding the minimum value, as this ITI 1 - ': H+3 :' ': H 3 :'

parabola opens up. (a > 0) To find the
minimum of the graph, press (F5]— G-Solv

then (F3)-IMIH . (If the parabola opened
down, press [F2)- [MA= to find the
coordinates of the maximum instead.)

. MIM
9. Repeat Steps 2 through 8 to verify the values n= _g
for the other two functions. - o=
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Lesson 12 — Using Dynamic Graphing to Explore Quadratics (“a” & “c”)

(Example: IM Lesson 12.2: Quadratic Graphs Galore.)

1.

This activity allows students to see how the
coefficient of the squared term (a) and the
constant term (c) affect the graph of a
quadratic function in standard form. Press

(MENU) then (6] -1 to open the Dynamic
Graph App.

Functions from the Graph or Table App are

shown here as well. Use (F2)— to

delete them as necessary or E]—| ZEL fto
deselect if you want to save a function for
later use.

Press (F5)— [P for Built-In functions to
use. Arrow down ® twice to highlight the
quadratic function in standard form.

Press either [EXfor (F1)-[ZEL to select this
template.

W HFIIH MEHML s )z

TFIBLE RECLUE

b
EDHIEQEEUH IIJF'F:EH T'-.-'I‘-1
1= -J il

4 4
Dxrnamic Func:y's=s

?S
IEEL DEL JTVPEJVARJE-TH T

yq:

+

H=in (Bx+C)
Hcoos (BR+L2
“Y=AL.an (B=+CH
ZEL

e
Pr————————————————————
Dynamlc Func W=
¥lEHH‘+EH

HISI
Yd:
Y5

=N TYPE

IR JE-TH I

" |
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r . |

Y1=AxEe+Bs+C
Dxramic Lar &

H ~ &

5. Now press (F4)— [ to view/set the initial
values for the parameters A, B, and C.

C=Q

[ZEL E=af TN [OYHA
; 4

Y =AxE2+BE+C
Dﬁn?mlc Llar- :H ~ &

6. First, we will examine how changing C, the E=E|

constant term, affects the graph. Highlight
C = 0, as shown to the right. =3 |

[ZEL 5 PEELL [CYHA
r 4
Y1=RAxE+Bx+C
Dﬁn?mlc Var fC  ~ &
7. Press (F1)-[SEL and notice that the E=H

Dynamic Var has changed from A to C.

[ZEC E=@ ST [OWHA
_

‘"1=AxE+BE+C
Dxramic Seliina

8. Press (F2)- EaPto change the start, end,
and step values for the current dynamic Start: -5
variable; C. Press [EX§ to return to the prior Enid 5

sarsenin Step . B
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9. Press (F6)-[D¥HR to begin. The value of C is
displayed, as it will cycle from -5 to 5, and
then back to -5, etc. As C increases by 1, the
graph moves up one unit.

10. Once completed with the animation, press
(&™) to go to this screen. Here, you can
adjust the speed, pause, restart the

animation, or store the current function.

11. Press to return to the original screen.
Note, the last value of C in the dynamic
graph animation will now show for C. Now,
we will look at how A affects the graph. First,

return C back to 0O; if necessary.

12. Now, change the Dynamic Var from C to A

by highlighting A, and pressing E]—IEEL .

IM Algebra 1 — Unit 6: CASIO Technology Use at a Glance

| 4

4

Y1=RAxe+Br+C

i
N7

C=-4

p

Y1=ARE+BR+C
Eynamlc Setiing

SLarti -5

Ericd =
Ster 51

I | k

[ Ep

>

b

Y1=AxZ+Bx+C
Dxramic War
H=1
E=H
= ]

I

[ZEL =S {0 [O¥HA

4

Y1=Ax2+Bx+C
Dxramic Lar

H -~ F

C=H

[ZEL = TN [OvHA
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Y =ARE+ER+C
Dxramic Setlina

13. Focusing on positive values of A first, press
(F2)- E=Pto change the start, end, and Starti@. 5
r-l n

step values for this variable. Press to :

e o the prorsereenn step 2. | I ACTIEN s

P 4
Y1=AxE+Ex+C

14. Press (F6)—[OHA to begin. The value of A is

displayed, as it will cycle from 0.5 to 5, and
then back to 0.5, etc. until ispressedto | . . . . . . . AESYO
stop. As the value of A increases, the graph

is vertically stretched, appearing
narrower.

A=3
Pr————

‘Y1=AXE+EH+C
Dxernamic Seliins
15. Now, press to return to the original |:|

screen and then (F2)—EISP to change the Start: -5
start and end values for this variable, A, to Eridd HEE

5 0.5 espscivly. B - A

ﬁ
Y1=RAxE+Bx+C

16. Press [EXg to return to the prior screen in
Step 12. Press (F6)— [OWHA to begin. The
value of A is displayed, as it will cycle from

-5 to -0.5, and then back to -5, etc, until }/[\“l

is pressed to stop.

A=-5
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Lesson 13 — Using Dynamic Graphing to Explore Quadratics (“b”-value)

(Example: IM Lesson 13.2: What about the Linear Term? — Optional Activity)

1.

This activity allows students to see how the
coefficient of the linear term (b) affects the
graph of a quadratic function in standard

form. Press (HENJ then (6] -4l to open

the Dynamic Graph App.

Functions from the Graph or Table App are
shown here as well. Use [F2)— to

delete them as necessary or (F1)-[SEL to
deselect if you want to save a function for
later use.

Press [E]— R P for Built-In functions to
use. Arrow down ® twice to highlight the
quadratic function in standard form.

Press either or [F1)-ZEL to select this
template.

ST HFIIH MEML s ]z

Fi|.|H MA 5TFIT

ET \5 ZHT \
THE:LEAF:EELIF: \

EIZIHIEE EllLlFl Ilz|F'F:EI‘-1 T'-.-'I‘-1
= .J i

4
Dxramic Func: Y=

Yo

HIEll
EENCEL JTYPEJLARJE-TH I
_

Y=Hx+E
Y=HLx—=B)E+L

+ +
A=in C(Bx+LC>
Acos CBe+L 2
Y=Ht.an C(B=R+0C2H
[ZEL

_
Dynamic Func=¥=

yq:

+

?15HH‘+EH

Y3
Y
Yo

[SEL (W P OE 500 [For

* |
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r . |
i Window

5. The initial window will work well for this max .
lesson. Press [sHFT), (F3)— IEMIIN to go to the scalei ]
view-window screen. This calculator is ot Tl 152T3IALS
currently showing the standard window. "l"I'I'I 1 F . 1 El
max 1A
[THIT TRIG[ETD

iew Wi1ndow

6. Switch to the initial window values by

pressing (F1)— [THMIT. Press [EXf to return to
the screen in Step 4.

Max
[IHIT [TRIG[ETD

Pp—————————————————

Y1=HrE+Br+C
Dxramic War

sH - &

7. Now press (F4)— M to view/set the initial =
values for the parameters A, B, and C. C=H

[ZEL = TN [OYHA
b 4

Y1=AXE+BAR+0C
DEE?NIE Llar :tA - F

IP

[ZEL = {0 [O¥HA
| ¥

8. Now we will examine how changing B, the
coefficient of the linear term, from 0 to 3
affects the graph. Highlight B = 0, as shown
to the right.
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9. Press (F1)- [EEL and notice that the
Dynamic Var has changed from A to B.

10. Press (F2)— EJ@Pto change the start, end,
and step values for the current dynamic
variable; B. Press @] to return to the prior
screen in Step 9.

11. Press (F6)— [O¥HA to begin. The value of B is
displayed, as it will cycle from 0 to 3, and
then back to 0, etc. As B increases from 0 to

3, the graph moves to the left, and down.

12. Once completed with the animation, press
(&™) to go to this screen. Here, you can
adjust the speed, pause, restart the

animation, or store the current function.

IM Algebra 1 — Unit 6: CASIO Technology Use at a Glance

r . |

Y1=AXE+BX+C
EEE?MIE Llgr =

N

ESWSET FSPEED
P 4
Y =AHE+ER+C

Eynamic selting
SLarti |

Erd &3

| STer SMLAS

b 4
W1 =K 2B+

B=3
.

Y=R<E+BE+C
Eynamic Selling

=Lart
End
SLeF

R EE

&)
k!
5

[ ELy

|k

Copyright © 2025 Casio America, Inc. All Rights Reserved. The information offered in this document

Page 32 of 42

was collected by an independent third party on behalf of Casio America, Inc. Although the information
found in this document is processed from sources believed to be reliable, no warranty, express or
implied, is made regarding accuracy, adequacy, completeness, or permanency of any information.



IM Algebra 1 — Unit 6: CASIO Technology Use at a Glance

. |
Y1=RAxE+Bx+C
Dxenamic Var :B -~ F
13. Press to return to the original screen. E:S
Note, the last value of B in the dynamic —
graph animation will now show for B.
[SEL SPEED, [O¥HA
p |
VI=AXE+ERHC
14. Now, we will focus on how B affects the Dvhamic Sefti.ifns
gF&]ph when changing from 0 to -3, press E
—E P to change the start, end, and n
step values for this variable. To move in the Ekgrﬂt’ . ?3

negative direction, make sure to change the
step to a negative! Press to return to
the prior screen in Step 13.

+ 4
VY1 =FHE+EH+C

15. Press (F6)—[OHnA to begin. The value of B is
displayed, as it will cycle from 0 to -3, and
then back to 0, etc. until is pressed to
stop. As B changes from 0 to -3, the graph
slides down and to the right.
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Lesson 14 — Graphing Quadratic Models to Find Values in Context
(Example: IM Lesson 14.2: A Catapulted Pumpkin)

r . |

s MATH MEML o)
RUN-TR 2-ACT  |SSHT

1. Students are asked about information from
the quadratic model of a catapulted pumpkin.

F=[z @‘é -’é %gyj
After, they are asked to verify using

I:I"l"I"IFI TFIE:LE RECLUE
technology. Press (ENJ) then (5] — 7] to

open the Graph App. c-:-nu:5 EllLlFl F'F:EH TUH
Py a:-::m g4 FF

) ¢
Grarh Func 4=
VIET+2T. TH—d. FHE[—]

2. Enter the model in for Y1, as shown to the n

right. When finished, press [EXg. "|' 4 [—]
[—1]
|5EL Ei]fﬁ'lnnﬁw
_
LIiew Windou

3. Before drawing the graph, set an appropriate max .
viewing window. Press [stFT), (F3)— IEFIIM to scaleid. S
go to the View-Window screen Adjust the |:-||:|T_. = EI - EII'-'I-T"E. 1 'E'EII'-'I-
values as shown to the right. 'T'I'I'I 1K -
max =35

[IHIT [TRIG[ZTD
_

4. Press [EXg to return to the screen in Step 2.
Now press (F6)—[ORALI to draw the graph.

Copyright © 2025 Casio America, Inc. All Rights Reserved. The information offered in this document Page 34 of 42
was collected by an independent third party on behalf of Casio America, Inc. Although the information

found in this document is processed from sources believed to be reliable, no warranty, express or

implied, is made regarding accuracy, adequacy, completeness, or permanency of any information.



IM Algebra 1 — Unit 6: CASIO Technology Use at a Glance

5. Students are to analyze this model to
determine values in context of the problem.
To analyze the graph, press E]— G-Solv to
view the graph solve menu hot keys.

W1=2425. Te—4. Qe

6. The vertical intercept is the y-intercept of
the graph. Press (F4)- [FItFT to find this
value for this graph. In context, the pumpkin
had an initial height of 2 meters before
being launched.

WM1=24+235. Th—d. 9xE

7. Press [F5)- G-Solv to back out and view the
graph solve menu hot keys again.

8. The horizontal intercept is the x-intercept
of the graph. These are the same as the
zeros or roots of a function. To find this
value, press E]—|R|:||JT. In context, the
pumpkin was in the air for about 4.9 seconds
before hitting the ground (height of 0 meters).

RooT

4=0.919698717 =0
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r .|

9. Since the quadratic model opens down, the V1=24+23.
maximum value will be the vertex. Press -
(F5)- G-Solv to back out and view the graph
solve menu hot keys once again. This time,
press @]—IHH.‘-{ to find the coordinates of
the vertex. These coordinates tell us that the
pumpkin reached a maximum height of
about 30.7 meters around 2.4 seconds after MAaX,

being fired. n=c.UI1B363BE ¥Y=30. 6516530k
b 4

10. The last task of this activity asks to find the |___| 1 &l m 1 I"IIZ‘II:Il.-.l
initial velocity so that the pumpkin is in the ::-:: . 5 El
air for 10 seconds. There are multiple ways mik -

to determine the new “b” value in our model. max . 1 2

While still in the Graph App, students could scaleid,

increase 23.7, the initial velocity to a value dot.  fHE, A952 3819
where the x-intercept or root gets close to "r'l'l'l 1 i = EE

10 seconds. First, adjust the viewing window max . 1 SEl

by pressing (stFT), (F3]— AN to go to the "

View-Window screen.

P 4

Y1=2+d4B8x—3, It

11. Now graphically, use trial and error to change
“b” on the graph entry window, draw the
graph, and see what value gets the root
closest to 10 seconds. From this graph, we
still need to increase our initial velocity.

RooT

n=H. 212962151 Y=0

12. Since we want the object to hit the ground _
after 10 seconds, we can find the correct I'I'I 1 —2"'"'1'8 . EH-"—"- . E':"‘: e
initial velocity numerically by replacing x with
10 and y with 0 and then solve for “b”.

0 =2 + 10b — 4.9(10)?
0=2+10b — 490

10b = 488
b =48.8 ROGT
Verifying with the graph, the pumpkin hits the H=. | u e -|-=|] ] 'ﬂ'
ground exactly at 10 seconds. )|
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Lesson 15 — Using Dynamic Graphing to Explore Vertex Form
(Example: IM Lesson 15.3: Playing with Parameters)

r

}ﬁﬁﬂﬁf HFIIH MEML sz o]z

1. This activity allows students to see how the
coefficient of the squared term (a) and the
constant term (c) affect the graph of a
quadratic function in standard form. Press

ET \5 SHT \
THBLEAF:EI:LIF: \

(MEND) then (6]-1{7d to open the Dynamic

Graph App. IZIZIHIIZE EEUFI IIJF'F:EH T'-.-'I‘-1

= .J 4

4
Dxramic Func: Y=

2. Functions from the Graph or Table App are

shown here as well. Use [F2)— to g

delete them as necessary or (F1)-[SEL to ya:
deselect if you want to save a function for :
later use. .I'S .

Y5
EENCEL JTYPEJLARJE-TH I
—

i
I
>
-+
m

3. You can directly type in any equation with
other variables besides “x” to create a
dynamic animation. Each variable besides
“x” will create a dynamic variable to animate.
However, a quadratic equation in vertex
form is a built-in function. Press @— E-IH
for Built-In functions to use. Arrow down
Q® to highlight the quadratic function in

+E -+
“3tBRE+HCHAD
i CBR+C
os LER+CH
ann (BR+CH

.

&
=
i
L.

e

vertex form, as shown to the right. ZEL
4 4
4. Press either [EXgor (F1)-[ZEL to select this Driamic FL-II"IE- =
template. |II 1 EH [ _.: _E .ﬂ- +|
| []
Note: if desired, you can change “B” to “H” .
and “C” to “K” using the arrow and ST
keys. Y
]
Drriamic F%nm Y= .'IS:
Y1BACH-HI“+K EaminEL Jrvee AR JE-TH ]
r |
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Y1=ACx—-Bre+C
Dxramic Lar &

5. Now press (F4)— M to view/set the initial
values for the parameters A, B, and C. First,
we will exam the value of “B” (or “H”).

C=K

[ZEL = TN [OYHA
b 4
Y1=ACR-B)e2+C

Dygam1c Llar- *A -~ I

6. Now we will examine how changing B affects
ihearaph. Highight B.= 0, 26 shown to e | -

right.

[ZEL EH=af TN [OYHA
Pr————————————————————————

Y1=RACkx-Br2+C
EED?NIG lar- :B ~ |

7. Press [F1)- [EEL and notice that the
Dynamic Var has changed from A to B. =

[ZEL = JI{IN [OVHA
o 4

‘Y1=AC=x-Bie+C
Eynamic Selling

8. Press (F2)- E[@Pto change the start, end,

and step values for the current dynamic ET.--EII"'T.- : - 1 El
variable; B. Press [EX§ to return to the prior Ernd 1/
screen in Step 7. Stap 1]
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9. Press —||:|'|'HF| to begin. The value of B is
displayed, as it will cycle from -10 to 10, and
then back to -10, etc. As B increases by 1,
the graph moves one unit left.

10. Once completed with the animation, press
to go to this screen. Here, you can
adjust the speed, pause, restart the
animation, or store the current function.

11. Press to return to the original screen.
Note, the last value of B in the dynamic
graph animation will now show for B. Now,
we will look at how C affects the graph. First,
return B back to O; if necessary.

12. Now, change the Dynamic Var from B to C
by highlighting C, and pressing E]—IEEL .

r . |

Y1=RACx-B2E+C

E=H

‘Y1i=Aix-Bre+l
Dxriamic Settina

E
sLart:-14
Erd 5

i .

Ster i1

e [ [T¢ [ = ELEP
_

Y1=ACHx—-Br2+C
DEE?NIE lar- :B ~ |

N

[ZEL E=af TN [OYHA

; 4
Y1=ACx-Br2+C

DEE?NIE Llar :C -~ |
E=H

=

[ZEL E= TN [O¥HA
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‘1=ACx—-Bre+C
Eynam1c Settina

13. Now, we focusing on how the value of C

affects the graph, press (F2)— to

change the start, end, and step values for W
this variable. Press to return to the prior A .

screen in Step 12. ST-'E'F' - 1

14. Press (F6)—[OHA to begin. The value of C is
displayed, as it will cycle from -10 to 10, and

then back to -10, etc. until is pressed to
stop. As C increases by 1, the graph moves
up one unit.

C=Q

Dxrnamic Func V=

Y1BRH-E +C
|
15. Now, press to return to the original YT

screen. .|Il4 .
Yo

EEmneL JTorEd AR E-TH ]
ﬁ

16. From this activity, students should now be EI"‘EF""I FL.II"":. H "|"=
able to complete the table to find the vertex 2
of the given quadratic equations in vertex Y18- (k-4 2=+8 [—]

form. Students can verify their answers

using the Graph App by pressing @ then 5 —
(5)-2ZH]. Enter an equation in Y1 and Ill.-_‘l_ : [—]
pressing [F6)— [DRAW to view the graph. For [—]

this 3" example in the table, this parabola will
open down (a<1) with a vertex of (4,8). TI'E_CET DRALI
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Lesson 17 — Graphing Quadratic Functions with Restricted Domains
(Example: IM Lesson 17.4: Smiley Face.)

r -

W HFIIH MEMLI sz imm]
HA EFlET 55HT

DvHA ATHBLEAREEUR \
IZIZIHIIZE EllLlFl IlzIF'F:EH T'-.-'I'-1
o g .J i

p 4
Grrarkh Func 4=

1. In this lesson, we will use quadratic
equations into graphs of art by restricting

their domain. Press (MENJ) then (5] -7 to

open the Graph App.

2. First, change the viewing window to match '|'3
the given graph to replicate. Press [SHFT). W

mrrrir
L e L ]

LI
p——

11 e Nigdaw

max .

. scalel]
3. Now press (F3)-IEHIN to go to the View-
Window screen. Adjust the values as shown ':I':'T-' EI " El?ElSE'SEI?

to the right to match the given graph. Ymin in

Mma.x
IHIT |ITREIG|ETD

r 4
4. Starting with the smile of the graph, it opens .
upward with a vertex located at (0,10). The Grarh Func s Y=

graph has a domain of -4<x<4. To restrict 2 _ -
the domain of a graph, after the function .ll 1 EH + 1 EI 2 [ "'1' a 4 :I [ ]
enter a comma, followed by the interval

using square brackets, as shown to the H -_—

right. To obtain the left square bracket ([ ), ||'.-.‘|. : [—1]

press (). The comma, (2], is above [—]

the key. To obtain the right square

bracket (1), press [=]. Always use the |5EL m

square brackets to restrict domain. L )
Copyright © 2025 Casio America, Inc. All Rights Reserved. The information offered in this document Page 41 of 42

was collected by an independent third party on behalf of Casio America, Inc. Although the information
found in this document is processed from sources believed to be reliable, no warranty, express or
implied, is made regarding accuracy, adequacy, completeness, or permanency of any information.



IM Algebra 1 — Unit 6: CASIO Technology Use at a Glance

5. Press —| Eall to draw the graph. Our
“smile” is now complete.

R

Grrarh Func Y=
6. Press to return to the graph entry Y1 E::.::E +1A.[-d4.4] [—]

screen. Now enter the functions with

restricted domains to create the eyes. Y2 H'E? =R 2 +5H, [ - [3 a = ::I_ ]

to the right shows the function with restricted -
domain for the left eye. Enter the complete lll.._-l_ - [ — :l
line for Y2 and then press [EXE]. [ ]

Yo

Y P Xt IvE] X |
ﬁ
Grrarh Func 4=

V1EH<+1@.[-4.4] [—]

7. Now, enter the function for the right eye for _ Z N
Y3. Enter the complete line for Y3 and then YZR-CH+20o+08, [-0 ]

press (B, NI=-(H-232458,[1, 3]
Y3 [—]
% Jxtlvi] ¥ N

8. Press (F6)- [oFAw to draw the completed
graph. Students can be challenged to add — - —
other features to their drawing as an
extension.

Note: To restrict the domain to x > a, enter
[a, ]. For x < a, enter [, a]. An empty space [
on the interval will be interpreted as an

infinity.
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